Model of a LexA repressor dimer bound to recA operator.
A complete three dimensional model (RCSB000408; PDB code 1qaa) for the LexA repressor dimer bound to the recA operator site consistent with relevant biochemical and biophysical data for the repressor is proposed. A model of interaction of the N-terminal operator binding domain 1-72 with the operator was available. We have modelled residues 106-202 of LexA on the basis of the crystal structure of a homologous protein, UmuD'. Residues 70-105 have been modelled by us, residues 70-77 comprising the real hinge, followed by a beta-strand and an alpha-helix, both interacting with the rest of the C-domain. The preexponential Arrhenius factor for the LexA autocleavage is shown to be approximately 10(9) s(-1) at 298K whereas the exponential factor is approximately 2 x 10(-12), demanding that the autocleavage site is quite close to the catalytic site but reaction is slow due to an activation energy barrier. We propose that in the operator bound form, Ala 84- Gly 85 is about 7-10A from the catalytic groups, but the reaction does not occur as the geometry is not suitable for a nucleophilic attack from Ser 119 Ogamma, since Pro 87 is held in the cis conformation. When pH is elevated or under the action of activated RecA, cleavage may occur following a cis --> trans isomerization at Pro 87 and/or a rotation of the region beta9-beta10 about beta7-beta8 following the disruption of two hydrogen bonds. We show that the C-C interaction comprises the approach of two negatively charged surfaces neutralized by sodium ions, the C-domains of the monomers making a new beta barrel at the interface burying 710A2 of total surface area of each monomer.